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(54) Active matrix display device 

(57) An active matrix display device comprising row 
gate lines, column signal lines and matrix pixels dis- 
posed at intersections of the gate and signal lines. The 
display device also includes a V shift register for line- 
sequentially scanning the gate lines and selecting pixels 
of one row duririg each horizontal scanning period, and 
a horizontal scanning circuit for sequentially sampling 
an actual video signal to the signal lines within one hor- 
izontal scanning period and writing the sampled actual 
video signal dot-sequentially in the pixels of one row. A 
precharge means is included as a characteristic requi- 
site, wherein a first precharge signal is supplied simulta- 
neously, to the entire signal lines during a blanking 
period which precedes the horizontal scanning period, 
and further a second precharge signal is supplied 
sequentially to the signal lines prior to the step of 
sequentially sampling the actual video signal to the sig- 
nal lines during each horizontal scanning period. This 
device is capable of preventing potential fluctuation that 
may othenA^ise be caused on a signal line by dot- 
. sequential driving. 
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Description . 



. 1, 



BACKGROUND OF THE INVENTION 



The present invention relates to an active matrix 
display device and. more particularly, to a technique of 
preventing potential fluctuation on a^video signal line in 
dot-sequential driving. • 

An exemplary construction of an active matrix dis- 
play device in the related art will be briefly described 
below with reference to Fig. 6. This active matrix display 
device has row gate lines G, column signal lines S, and 
matrix liquid crystal pixels LC disposed at intersections 
of the gate lines and the signal lines. Each of the liquid 
crystal pixels LC is driven by a thin-film transistor Tr A V 
shift register (vertical scanning circuit) 101 line-sequen- 
tially scans the gate lines G and selects liquid crystal 
. pixels LC of one row during each horizontal scanning 
period (1H). An H shift register (horizontal scanning cir- 
cuit) 102 sequentially samples a video signal to the sig- 
nal lines S within a period of 1H and writes the video 
signal dot-sequentially in the selected liquid crystal pix- 
els LC of one row. More specifically, the signal lines S 
are connected via horizontal switches HSW to a^video 
line and are supplied with a video signal from a signal 
driver 103. while the H shift register 102 sequentially 
outputs horizontal sampling pulses H1 , H2, H3, .... Hri to 
execute on-off control of the horizontal switches HSW;^": 

Fig. 7 shows waveforms of samplmg pulses. With' 
improvements in attaining higher precision of the' active- 
matrix display device, the sampling rate is raised to con-' 
sequently cause variation^ of the san^ling pulse* width • 
th- In response to an output sampling pulse.^the hbrl^ 
zontal switch HSW corresponding thereto is turned'on - 
and off. so that a video signal from the video line is sam* 
pled and. held to the corresponding signal line'S: Since^ 
each signal line S has a capacitive conponent, charge ' 
and discharge are caused by such sampling of the- 
video signal to eventually fluctuate:the potisntiarof the- 
video line. With rise oithe**sampKng i-atei^the saimpling* 
pulse width th is.varied as described above, so- that the - 
charge and discharge relative to ''each signal line S are 
not retained constant to' thereby fluctuate the potential 
of the video line. And this phenomenon appears as a * 
fixed pattern of vertical strleaks: to' consequently bring 
about a problem that the definition of the di^layed pic- 
ture Is extremely impaired: Oh a display^confbrming with 
the normal NTSC standard.fthe sampting rate is rela- 
tively low and a next sampling pulse-falls-after^the video- 
line potential begins to fluctuate; so'that the^preceding' 
signal line is not affected harmfully and therefore none - 
of fixed pattern of vertical streaks aw)ears: However, in " 
high-definition (HD): TV or double-speed NTSC, the 
sampling rate Is extremely raised and it becomes diffi- 
cult to achieve effective suppression of the potential 
fluctuation on the video line. Sampling pulses are pro- 
duced in an H shift register consisting generally of tiiin- 
film transistors (TFTs). In a TFT. the mobility is lower 
than In a monocrystal transistor and variations of the 
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. - physical;cpnstants are larger.. Therefore.lt is difficult to 

: - . precisely control the sampling pulses-produced in this 
circuit. And -in addition, to the variation^ of the sampling 
: - pulse width; ther« also occurs some variation in the on- 

5 resistance iof each horizontal .switch.^ HSW. Conse- 
. quently tfie charge-discharge characteristics of the sig- 
nal tine S are varied to cause fluctuation of ihe video line » 
potential, which is superposed on tiie actual vid«) sig- 
nal to eventually become vertical streaks, hence impair- 
10 . ing the definition of the displayed picture conspicuously. 
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SUMMARY OF THE INVENTION - 

It is therefore an object of tiie present invention to - 
realize effectivie suppression of potential fluctuation on a ^ 
video line caused with increase of a sampling rate. For 
tiie purpose of ' achieving tiiis object, tine following 
mearis'afe "(bbnti'lv^ in the present irivention. An activ^' 
matrix display device of the' invention fundamentally ■ 
comprises row^gate lines,' column signal lines; and 
matrix pixelsidisposed at intersections of the gate lines 
and the signal iinesl'THe'display device also comp.ises 
a verttcaf scanning circuit for nrie^equentially scanning 
the gate' iin^ and selecting pixels of I5hi^ row during ' 
" each hbf izdntal scanning period. The di§()lay device f ur- 
, ther 'comprises a horizontal scanning circuit for sequen- 
tially sampling a video signal to the signal lines within 
one hbrizontai scanning period' and Writing the video 
signal dot-sequentially in the selected pixels of bne row. 
The^'dharacteristic requisite of tiie present invention is. 
tiiat a'ptecharge means islncorporated, wherein a first 
precterjge signal is supjDlied' simultaneously to the 
entire' signal lines during a blantahg period which pre- 
cedes a horizontal scanning period, and a secorid (Dre- 
charge signal is sequentially supplied,' "^during the ' 
horizontal scanning period, to' the signal lines prior to 
seque^ntiahsampling of the Video signal relative to tiie 
signariFhes. Preferably, the prtecharge means' simulta- 
neously supplies a first precHarge isignal having a pre- 
'determfned potentialf and then sequentially supplies a 
second precharg'e signal whose waveform is substan- 
tially the same as tiiat of tiie video signal. In a concrete 
configuration, tiie precharge means comprises a plural- 
ity of switch means connected to the ends of tiie individ-' 
ual signal lines respectively, and a control means for 
executing on-off control of each switch means. The con- 
trol means executes simultaneous on-off control of tiie 
switches during the blanking period to tiier^y supply 
the first precharge signal to tiie signal lines. - and ttien 
•executes sequential on-6ff conti-ol of the switches dur- ■ 
ing tiie horizontal scanning period to thereby supplytiie • - 
second precharge signal to the signal lines. - i - ' 
According to the present invention, the cdnfigura- • 
tion tiierecf is so contrived' that the charge and dis-. 
charge in each signal line are almost finished by the first 
and second precharge signals supplied in two steps, 
and the charge and discharge caused at the time of 
sampling tiie actual video signal are generated merely 
by the difference between tiie precharge level and the 
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signal level. Therefore it becomes possible to suppress, invention is capable of suppressing such ghost since 

In comparison with the prior art. the potential fluctuation the on-time of each horizontal switch is equivalently 

on the video line from which the actual video signal is doubled. 

obtained, hence realizing elimination of the fixed vei'ti- ^ TYi^above and other features and advantages of 

cal-streak pattern that raises a problem with regard to 5 the present invention will become apparent from the fbl- 

the definition of the displayed pictii're.^ln 0arti^lar/two-^ * lowing description which will be given with reference to 

step precharge* is performediin such a mdnnfet/that^irii- the illustrative'acoompanying drawings, 

tially a first precharge signal is supplied simultaftiebusly ' . ' : ' / ' -"^f * '* • " * 'f - 

to the entire signal iines during- the blanking* period to • BRIEF DESCRIPTION OF THE DRAWINGS 

execute rough charge and discharge. For this purpose,'-^ TO - 'T - 

the first precharge signal has a fixed gray-level potential « . Rg. 1 is a block diagram showing a fundamental 
for example. Thereafter in the second step, a second " .constitution of an active matrix displaydevice.of the 
precharge signal is suppHed.during the horizontal scanr' present invention; -^^ i.. 
ning period^. sequentialiy>to the signal lines prior to the / Rg, 2 is a waveform chart for explaining the opera- 
sequential sanpling of the actual video signal to the sig- ' 15 tion of the active matrix display device shown in Fig. 
nal lines, thereby executing fine charge and discharge. ,i; ' ' . : . } ^ ; \ ,. 
For this purpose, the second prepharge signal is com- Rg. 3 .js a timing chart for explaining the operation 
posed of a precharge video signal which is substantially of the active matrix-display device shown in Fig. 1 ; 
thasame^in waveform as the^ctual vi^eo.signal.t ln.this Rg. 4 js a circuit diagram showing a concrete con- 
manner, due to execution of rough and fine charges and 20 c • iiguration ol.the 'active matrix display device in Fig. 
discharges in t\A(o steps, the potential fluctuation ori, the I; / /\ ; i 
video, line can be remarkably suppr-essed.; Suppowsing . Rg. 5 is a timing chart for explaining the operation 
that there is executed, only simultaneous precha/ge by , of the active matrix display device shown in Fig. 4; . 
the first gray-level precharge^signal alone, in <?ase the . Rg. 6 is a block diagram ot an active matrix display 
actual video .signal is in the deviceaccording to tiie: related art; and. 
black level. .a great pptentialdifference, is still jE^ by . . . Rg. 7 is a waveform chart for explaining the prob- 
the gray .jeyel obtained, due -to the i simultaneous p^^e- «lems observed in the active matrix display device. • 
charge. ^Consequentiy, there :: ; • -si- \? 
situation ina^iequate for suppressinq ^the.pptential^fluc- ...i; DESCRIPJION OF THE PREFERRED EMBODIMENT 
tuationonthe videoline. Meanwtiile^ itonj^dqt^s^^ i: ; . . ...c k -r- 
tial. precharge is., executed by thVsecond^prejph^^^^ Hereinafter a preferred embodiment of tiie present 
signal :al6ne, some poterrtial f luchjation is pajused^^jy; invention will be described in detail with reference to the 
this precharge itseW. Mor<B specif lca|ly^ j,^e gate . Ijpa accompanying drawings. Fig. 1 is a circuit diagram of.an 
potential fluctuates because of the c^papitiye embodiment representing . the active matrix display 
which is derived from the dqJ-segiLJ^fitial , prech^fge^^.r. 35 device of the present invention. This.device comprises 
between the signal, lirie, and the gate ,line to conse-; ... . row gate .lines G, column signal lines S, and matrix liq- 
quently affect .the signal Jme potentiaC hej^ce jn^ucw^^^ uid crystal pixels LG dlsposed at intersections of .the 
some deterioration of the pictufe' $uch as shading^. A^fr-. gate lines and the signal lines. .^Although- this embodi- 
meptioned. it is difficult to ojmpletejy pr^eiM d§gr^ajK^ ment uses pixels LC composed of liquid crystal as elec- 
tion, pf'the pictur^ definition merely by- either, of tf?^:,r..40 -tro-optical material, the present invention is not limited 
simultaneous precharge and |^e .dotrsequentia|:,p('e- .. . ; to this example alone, and any other suitable electro- 
charge, and the taipyyn d^advantages including optical, material may. be employed as well. Driving thin- 
vertical streaks, arid, shading, can be eliminated. byj a^-jj^. . film transistors Jr areprovidect con-espondingly to thev 
combination of bojth ^recharge ste^^^^^ . . ,j ' individual liquidcrystat pixelS'LC. A source electrode of 
Furthermore, ^since tiie. precharge. yidep^^^ 45 each thinrfilm transistor ?TrHs connected to the corre-. 
written prjpr to the actuaiyideo signal, ^the .on-tinia qf:..: spending signal line S^ a- gate:€leetrode thereof is con-., 
each horizontal switch.connected to the corresponding j nected to .the .corresponding-gateJine:G, and a drain 
signal line is equivalently doubled, whereby other: disadr:c - electrode thereof . to the conesporKUng liquid . crystal 
vantages such as^ghost and deterioration of the resolu-.-, , i. pixel LC, respectively. ? ;f . ^. .v ? 
tion, can also be reduced. When the pn-resistanceVof v. .AVjshift register .tis.pi:ovided to constitute a verti- 
each horizontal switch or tiie capacitance of .each ^ignal..;<£^ cal scannings-circuit for line-sequentially scanning the' 
line is large and the. sampling period of the actual video .>v : gate lines and.selecting liquid crystal; pixels LC of one 
signal is. extremely short, there- may occur a situationi, row during each horizontal scanning:peribd. More spe? 
where the precharge arriyaljevel fails to be changed vt i cifically, the. V.shift. register 1 sequentially transfers a 
completely to, the potential level of the actual .video sig- j.>;65 .vertical start.;Signal VSH In; synchronism with vertical 
nal.^.For example, when simultaneous sampling is per-: docksignals VCK and VGKX which.are mutually oppo- 
formed in a group of (thr^e signal lines,, there occursa.: :. site.ln phase, and outputs .^select pulses- V1. .... Vmto 
phenomenon of. ghost if the.csampling period is tiie gate lines.G. whereby the thin-film transistors Tr are 
extremely short. :ln respect of .tiiis point, the present r-; on-off controlled: i - , r 
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There Is also proyided^an shift' registd^r 2 for 
sequjBT^ially sampling afi actuai video 'signal to the sig-^;. 
nal lin^^^S within one horizpnta! scanning period and . 
writing ;the actual video signal dot-seciuentially In the 
selected liquid crystal pixels LC of one row. More specif- s 
ically, horizontal switches HSW1. HSW2, HSW3, 
HSWn are disposed at the ends of the signal lines S on ' 
one side and are connected to a video line 3 ip as to be 
supplied: with the actual video signal therefrom. Mean- 
while the H shift register 2 secjiientially transfers a hoirl- ' io 
zontal start signal HST In synchronism with horizontal 
clock signals HCK and HCKX which are mutually oppo- ' 
site in phase, arid outputs sarnpliiig pulsfes HI, H2, H3^ 
.... Hn. TTiese sampling pulses are appHed to execute 
on-off control of the corria^bndinig liprizo switches i$ 
and then sanple andliold the a^^ tb the , 

individual signal lines SV In this meuiner. 4 horizontal. ' ■ 
scarihing circuit 4 is constituted by afcohibination of the 
H shift register 2 and the horizontal switches ^:ISW. " " ' 
As one characteristic ribqulslte of the present inveri-^. io 
tion. there is provided a precharge means 5 for supply:- ' , 
Ihg a first precharge signal simultaneously to the entire . 
signal lines S during a blanking period which precedes • 
a horizontal scanning period, and further supplying, dur: ^1 
ing the horizontal scanning period, a second precharge 25 
signal sequentially, to the signal .lines S prior to the . 
sequential sampjing of the video signal to. the ^ signal 
lines S. These first and second plr^harge . signals .are,. .. 
included in a precharge video, signal and are, supplied . 
externally via a precharge line 6, Concretely^ the prey^ 3p 
charge means 5 has precharge switches PSWJ , PSW2, 
.... PSWn connected to the ends.of the individual signal ]■ 
lines S nespectlvelyr. The precharge means 5 further has • J 
a P shift register 7 for sequentially on-off controlling the 
precharge. switches PSW. to thereby supply a second .as 
precharge signal to the signal lines S. More concretely, 
the P shift register ,? is the same In structure as the H . . 
shift register. 2, and transfers a. horizontal, start jsignal 
PST sequentially in synchronism.with a pair of horizon- _ 
tal clock signals PCK, and PCKX .which , are mutually,; . 40 
opposite.Jn phase, tiiereby outputting. precharge sam- ,r 
pling pulses-Pi , P2, P3, 7.., F?n/ The horizontal switches ' 
PSW are on-off -controlled sequentially in response to 
such precharge sampling pulses. Further a gate 8 is . 
interposed between the R^hift register 7 Qnd:the switch 45 
means consisting qf4he plural. switches PsW. The gate. 
8 comprises.,series-connecled inverter ejements 9 and • 
NOR gate elements 10 which, are interposed between , 
the respective stages of the P shift register Zand the 
switches. PSW corresponding thereto; One terminal oi ^ so 
each . NOR gate element 10 is .supplied witii a control 
signal PCG from an external .circuit, and a first pre- 
charge signal is supplied simultaneously to the entire 
signal lines S in response to tiie . control signal PCG. , 
More specifically, on-off signals PP1 , PP2. PP3, .... PPn ss 
formed by combining tiie output sampling pulses P of 
the P shift register 7 witii the control signal PCG are 
applied to the switches PSW. In tiiis manner, tiie P shift 
register 7 and tiie gate 8 constitute a control means. 



which jxi^irfesj^s^^ control of the piural", 

switd?^',PSVy In r^sppn^ cp^ntrol signal^ PCG, 

outputted duririg a blanking period, and supplies the? 
first precharge signal to the^signal lines S, Jhe control . 
mean^ further pcecutes sequential on-off control of tiie , 
pluraLswitch.es PSVV during a horizontal scanning 
period arid supplies the second precharge signal to the 
signal lines ^. . , : - 

Fig. 2Js a typical waveform chart. showing exam- 
ples of an actual video signal and a precharge video sig-^ 
nal. The polarity of the actual video signal is inverted 
per horizontal scanning -period witii respect to a prede^ 
termined reference potential Vp at the center. The max- 
imurp amplitude. VB is. e.g., ±4.5y or so. In a normally 
white .mpde.Jblack display is performed when tiie abso- 
lute value of VB is at its maximiim level. In.the actual 
video signal, .a black level signal HBLK is included dur- 
ing a Uanking period, and subsequently there follows, 
tiie ^veform .to be actually writteri.. The precharge 
yid«D signal Is substantialiy tiie same in waveform as 
the actual yidep^ sigrial. That is. the polarity of the pre- 
charge video sigrjal is inverted per horizontal scannirig.- 
period, with r^spept, to a ref.^rence voltage Vp at the^ 
center, .tlow^er, a level Vp pf a signal p.BLK included in 
-a blanW/ig. period Is set to ari inte:'mediate level, and it Js 
used ^fi^. alirst precharge signal, the voltage Vp of tiie 
sign^i"F>BLK is set to. e.g,,.2.5V 6r"so in absolute value. 
The.,waveform following the sig.nal PBLK is. used as a 
second precharge signal. 

■-^ Referring riow ,tp a timing chart of Rg.: 3, a detail^ 
description will t>e givien on the operation of the active 
matripc flisplay device shown in Fig. 1. First tiie control 
signal PCG supplied to, tiie gate 8 is obtained frorri an 
extetriateircuit during a blanking period in synchronism 
with .ttie, aforementioned first precharge signal PBLK. 
Thereafter the .horizontal start, signal PST is supplied.* 
exterri^jjy/tottie P shift.register 7. frurtiierthe horizontal 
start signal HST is suppHed externally to. the H shift reg- 
ister 2 after a certain delay time, which corresponds to 
predetermined pixels.,^from the signal PST Horizontal 
clock signals PCK and PCKX are supplied to tiie P shift 
register. 7. vyhile horizontal clock signals . HCK and 
HCKX are supplied to tiie H shift register 2. In tiiis 
embodiment, the signals HCK and PCK are mutually 
tiie same in waveform as shown. Similariy the signals 
HCHX and PCKX are mutually the sanria jn.waveform, . 
and ^haye ,ppposite-pliase re{ationshlp.^to the signals 
HCK and PCK, respectively. - 

Regarding here the klh signal line X^ -its potential is . 
denoted by Vsigk.-.Upon Jnput-pf PST t6,tiie P shift reg- . 
ister 7, Jt.is sequentially transferred in accordance with . 
PCK.and RCKX, and a sampling-pulse Pk con-espond- ^ 
ing tp tiie .kth signal line X is outputted at a certain tim-.^ 
ing. Similarly, HST inputted to the H shift roister 2 is^ 
sequentially translen-ed in accordance with HCK and 
HCKX. and a sampling pulse Hk conresponding to tiie 
kth signal line S is outputted at a certain timing. The 
switch HSWk is actuated, in response to Hk, and tiie 
'actual video signal is sampled to tiie kth signal line. 
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Prior to this operation, the switch PSWK corresponding 
thereto is actuated in response to the sampling pulse 
Pk. and the second precharge signal is sampled to th^^ . ^ ^ 
kth signal line. At this time, the OR gate 8 is existent' 
between the switch PSWk and the P shifty register 7;,;.. 5 
Therefore the OiFi of the kfii'ou^ut Pk of fifeT^'^Wfeb^^ 
ister 7 and the control sigliafPCCS is taken, artci^^^^ 
PPk is supplied to PSW, Qnce PPk' includ^s "PCG dCit- 
putted (junrtg the bikrikirig- period, the switches' PSW 
are on-off obnfroll^ simultaneously. As a result, during ' Vo 
the -blahking period which precedes each' horizontal ' 
scahiiing period, the first precharge signal P^LK is sup- 
plied simultaneously to the entire signal lines S. And 
subsequently, during the horizontal scanning period;«the 
second precharge signal is supplied in sequence to this is 
signal lines S prior to the sequential^ sampling of the 
actual video signal to the signal lines S. • • - 

Due to' the two-step precharge executed as 
desaibed above, the potential Vsigk of the kth signal 
line for example'is changed as shown iri Fig. 3." Initially 20 
the first precharge signal PBLK is written in response to 
PCQ, and the signal line potential risesr'up to Vp. This 
potential Is held for a while, and subsequentiy the sec- ' 
ond precharge signal is written in synchronisfri with Pk 
In this enlbodiment. the second precharge signal has a '^'25 
potential Vb.- After this level \i held for a while; the actual ' 
video signal is 'written iri syrichrohism with Hk. In thSs 
embodiment, tiie above actual video' sigriial also has this 
potential Vb. Subsequently the signal liiie potential is 
held ^r a whilei'and thenfthe idi^eratidn p^^ to' the' so 
next horizontar scanning period. ThUs.-^ in the present ^' , 
invention, the signal line poterrtials Vsig* are'* rSlsefef'''^^ 
simultaneously"-up to a gray level in synchronisifi With-'-* 
the control signal PCG. Thereafter the precharge video"' 
signal is written in synchronism with Pk'prior to th'e'tirn- 35 
ing of Hk at which the actual vidiBo'i^ignal is inputted? in - ' 
short, when the actual video signal |s written, there iS'- ';' 
induced a state where'a potential difference' of merely''-'*^' 
several hundred mV or so is to be compei'isated. -Th^ri-* * 
fore, any potential fluctuation of tiie actual video-signal 'fb 
at the charge and discharge time can be elimiriated -*' ' 
almost conripletely to consequently attain rernarkable^'''-- 
suppression, of unciesired Vertical streaks observ^- -"^^ 
heretofore In the prior art The precharge'verticisi start ^ '^^^ 
signal' PST and the precharge Video signal are synchro-' 45 
nized' with each other. Similarly,' the signal HST and the' 
actual video signal also need to be- synchronized With]-;^'; 
each other. The blanking signal PBLK included in' the }' ' 
precharge video signal is used as' the first precharge 
signal during the blanking period, and it is set tb a Q^y '^^'so 
\B/el The precharge video signal and the actual^video '^''-' 
signal are mutually the same In wavefoirm except* the;^ ^ 
blanking period. However, separate signal sources^ are" 
provided individually for supplying thfe actual videa Sig- 
nal and the precharge video signal. In case ddt^equeh^' '-^55 
tial "precharge;/- aidnei Is executed. * : soril^'^ '^* 
disadvantageous phenomenon such as shading is * 
caused due to fluctuation of the'gate lines and auxiliary ' * 
capacitance lines' at the time of dot-sequential scan- 



ning. In view of this point simultaneous precharge is 
executed in the present invention prior to the dot- 
.^pqiifintial scanning. And the control signal PCG is sup- 
t)\\46 externally for achieving tiiis purpose. There are 
two periods when writing in one ^signal, line,, i.e.. a dot- 
sequential precharge period and a^dp^ 
videb signal wrrte^peripd; Wh'eV&y the ea;ch ' 

switch HSVi/.is^,(fequiv^iiB^^ double fb donse- 

quently reduce the g\i6s\ as^ wi^ i. This \s equivalent to 
^at the yideo'!lines of the actual video signal aria dou- 
bled. . . " ' '[ ' ^ \ ' 

Rg.'4 is.a cirduit diagrarn showing a concrete con- 
figuration of the active matrix 'di,q5)lay device in pg. 1. 
For nriaking it better uixlerstopd with facility, any circuit 
componente coirespondirig "to those in fig. i are 
denoted by jike reference riumerals qr synit^dis.' In this 
example, eac^'switch ^SW consists of a transmission 
gate element. Sanrpling pulls' Hi , H2. H3, ... outputted 
sequentially from an H shift roister 2 are transferred via 
a dock gate 21 arti a buffer 22'to tpecome signals HH1 . 
HH2; HH3, ... and so fortii. which are then applied to the., 
corresponding svvitches HSW respectively. For the pur- ' 
pose of drivjrig the transmission gate'^elements, isignals 
opposite in phase to HH are also applied thereto simul- 
taneously, 'the* clock gate 21 is turned on and off in 
response to the sampling pulses H. whereby CK and 
CKX inputted externally are sampled and then are sup- 
plied to the buffer 22. More specifically, in this embodi- 
ment tiie switches riSW are on-off controlled not by 
directly using the sampling pulses Hi. H2. H3. but by 
using the signals HH1. HH2. HH3. .:.,which are^obtained 
through selection of CK and CKX Ih accordance with the ' 
pulses Hlrrt^T H3. i.. and so forth. Since the pulses H1 , 
H2,'H3, outputted fromihe H shift register 2 have 
'some delay or distortion in the' waveform thereof, such 
pulses are - once transferred via the dock^gate 21 
instead of being 'used directly for on-off control' of the 
switches HSW, so'that wavefbrm-shaped signals HH1, 
HH2;'HH3, ... are obtained. Since these signals HH1, 
HH2; HH3; ... are produced oh tiie basis of CK and CKX 
which have neither delay ndr distortion, it is possible to 
perfoirri precise 6h-dff"coVrtrol of' the switches HSW. 
Similarly. sartplingpulsfe^P-1,*P2, P3, ... outputted from' 
a P shift register 7 are used'fojr on-^ control of a clock 
-gate 23'. and tFien CK and CK)^ obtained via the gate 23: 
are used for- on-off' cortrol of siyte^ PSW.' A gate 8 is 
exist'erit^betweeri the 'cf^ and the switches 

PSW, and PCG is^added toeach off PI, PP2. PP3. ..^^ 
and sofdrth-^ V • -J- ••• ^r?- ■ - ' '-■^ 

*ftefertir^"f irialiy to a-tfriiilrig chart of Fig. 5. the dper- 
atioh* of th§ &ctiv;e1liatnx dispi shown In Fig.' 4 

will be describ'eci in^etaif beioNKr/'rtVc^^ PCG 
is oiitputtedduririg thie blanWng period, arid its predeter- 
mined dh-time cdrresponds 'to several dots (several 
bits)V-so that'the'first^'precharge signal can be written 
suffidently ih accordance with the signal PCQ. CK. HCK 
and PCK are miituSly the' same In wayeform, and simi- 
lariy CKX, -HCKX and PCKX are mutually the same in 
waveform, these signals are supplied from an extemal 
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timing generator. PST is supplied externafly after output 
of PCG. and subsequently HST is supplied with a pre- 
determined phase difference. The P shift register 7 
sequentially transfers PST in synchronism with PCK 
and PCKX, thereby outputting precharge sampling $ 
pulses P1, P2, P3. ... and so forth. Similarly the H shift 
register 2 sequentially transfers HST in synchronism 
with HCK and HCKX. thereby sequentially outputting 
actual video signal sampling pulses HI, M2. H3, ... and 
so forth. The clock gate 23 selectively passes CK and io 
CKX therethrough in response to P1, P2. P3, and 
then supplies PP1, PP2. PP3, ... to the switches PSW 
respectively. At this time, the OR gate 8 serves to add 
PCG to PP1. PP2. PP3, ... and so forth. Meanwhile the 
clock gate 21 in the H shift register 2 selectively passes 15 
CK and CKX therethrough in response to H1. H2. H3. 
.... thereby producing final sampling pulses HH1, HH2, 
HH3, ... and so forth. As obvious from the timing chart of 
Fig. 5, each pulse PCG for simultaneous prectiarge has 
an on-time corresponding to several bits, while each 20 
sampling pulse for dot-sequential precharge has a 
pulse width of one bit. In comparison therewith, each of 
the actual video signal sampling pulses has a pulse 
width of one bit. Generally the on-time of the switch 
PSW may be so determined as to correspond to a range 2s 
from one to several bits, while the on-time of the switch 
HSW is determined to correspond merely to one bit. 
whereby it is rendered possible to achieve effective sup- 
pression of ghost observed heretofore as a problem in 
simultaneously sampling a plurality of bits. 30 

In the lowermost portion in the timing chart of Fig. 
5. there ar-e shown changes of the potential Vsig1 on 
the first signal line. The first precharge signal is written 
in response to PCG. This level is held for a while, and 
then the second precharge signal is written in response 35 
to PP1 . Subsequently this level is held for a while, and 
the actual video signal is written in response to HH1. 
And the level written finally is held during one horizontal 
scanning period. 

According to the present invention, as described 40 
hereinat3ove, first precharge is executed during a blank- 
ing period, and subsequently second precharge is exe- 
cuted dot-sequentially during a horizontal scanning 
period. Therefore, in the step of writing tiie actual video 
signal, the signal line potential has already reached the 4S 
actual video signal potential level substantially com- 
pletely, so that no fluctuation occurs in the signal poten- 
tial to consequently diminish a fixed pattern of vertical 
streaks or the like. Furtiier, due to the simultaneous pre- 
charge performed prior to the dot-sequential precharge, so 
it becomes possible to eliminate any potential fluctua- 
tion that may otiienwise be caused during tiie dot- 
sequential precharge. Consequently, complete dot- 
sequential precharge can be attained with solution of 
the known problem such as shading: In addition, since ss 
the on-time of each horizontal switch is equivalently 
doubled, there is achieved another advantage of reduc- 
ing the ghost and deterioration of the resolution. 



AttffiQugh.'the^preserrt inyention has. been described 
hereinabove with reference to tiie preferred embodi- 
ment tiier^f. it is to be understood that the invention is 
not limited to such embodiment alone., and a variety of 
other modifications .and variations will be apparent to 
those. sjdHed in the art without departing from tiie spirit 
of the invention. 

The scope of the invention, therefore, is to be deter- 
mined solely by the appended claims.- 

Claims - , . j 

1. An active mati^ix display device having row gate 
lines, column, signal lines, mati-ix pixels disposed at 
intersections of said gate ^ines and signal lines, a 
vertical scanning circuit for? line-sequentially scan- 
ning said gate lines and selecting pixels of one row 
during each horizorital (Scanning period.: and a hori- 
zontal scanning circuit for sequentially sampling a 

' video signal to the srgrial lines within eateh horizon- 
tal scanning period and writing the video signal dot- 
sequentially in tiie selected pixels of one row, said 
devtce-comprising! ? / . .05 lO • f - . . > 

•o a' prediarge means.fbr simultaneously supply- 
-d: ing af irst precharge signal to the entire signal 
lines during. a~ blanking period which precedes 
rijithe horlTOntal'Scanning -period, and sequen- 
>G Itially. supplying a second precharge signal to 
r: 'r:';said signal jiries prior to the sequential sam- 
pling of tiie video signal to the signal lines dur- 
ing tiie horizontal scanning period. 

2. The active mati-ix display device according to claim 
- 1. wherein said precharge means simultaneously 

supplies the first precharge signal having a prede- 
termined potential, and tiiereafter sequentially sup- 
plying the second precharge signal whose 
waveform is substantially tiie same as tiiat of tiie 
;) video signal. 

3. The active mati"ix display device according to claim 
1. wherein said precharge means comprises a plu- 
rality of switch means connected to ttie ends of the 

; individual signal lines respectively, and a conti-ol 
means for executing on-off conti-ol of said switch 
means, said control means capable of executing 
simultaneous on-off conti-ol of said switch means 
during the blanking period and supplying tiie first 
:.r precharge signal to each signal line, then executing 
sequential on-off control of said switch means dur- 
ing the horizontal scanning period and supplying 
tiie second precharge signal to each signal line. 

4. A method of driving an active mati-ix display device 
which has row gate lines, column signal lines, 
matrix pixels disposed at intersections of said gate 
lines and signal lines, a vertical scanning circuit for 
line-sequentially scanning said gate lines and 
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selecting pixels of one row during each horizontal 
scanning period, and a horizontal scanning circuit 
for sequentially sampling a video signal to the sig- 
nal lines within each horizontal scanning period and »^ - • ' * ' 
writing the video signal dot-sequentially In the 5 
selected pIxetS'Of one row, said method comprising 
the steps Of:- '-'^i'-: • . 

simuitan'eously supplying a flrst precharge sig- ' 
' nal to the entire signal lines during a blankdng 10 
period which precedes the horizontal scanning 
period; and .... r 

•y. sequentially supplying a second precharge sig- 
nal to said signal lines prior to the sequential 
sampling of the video signal to the signal lines is ^ 
during the horizontal scanning period. - ''"^^ - 

5. Ther method according to claim 4. further cohnpris- • 
ing the steps of: simultaneously supplying the first 
precharge signal having a predetermined potential; 20 - 
and: thereafter sequentially supplying the secdnd 
precharge signal whose waveform is substantially 
the same as that of the video signal.*^'f ' f ^ t . • * . 

6. The method according to'dlaim 4. fupthef'cofhpris-' 25 
ing the steps of: ^ /i-^ .. .. i ' ■ • 

supplying the first precharge signal to each sig-" 
nal line during the blanking period through 
. ^simultaneous on-off.:controI of a* plurality of 30 
. switches connected to the ends of the Individ* 
ual signal lines respectively; and ■ ■ -j? 
supplying the second precharge signal to each 
. signal line through sequential on-off control of 
• I said plurality of switches during the horizontal 35 
: scanning period. ' z^ '' . • ^ - * 
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